Anxiety experienced in anticipation of impending aversive events induces striatal-limbic activation. However, previous functional magnetic imaging (fMRI) studies of anticipatory anxiety have utilized post-test measures of anxiety, making a direct association between neural activation and distress problematic. This paradigm was designed to assess the blood-oxygen-level-dependent (BOLD) response to an aversive conditioned stimulus while simultaneously measuring subjective anxiety. Fifteen male healthy subjects (45.5 7 8.5 years old) were studied. A high-threat conditioned stimulus (CS) was paired with either an unpredictable, highly aversive (painful) or non-aversive (non-painful) unconditioned stimulus and compared to a low-threat CS paired with a predictable, non-aversive stimulus. Neural response was assessed with fMRI, and subjective anxiety (1-4) was recorded upon the presentation of each CS. High subjective ratings of real-time anticipatory anxiety (2-4), relative to low anticipatory anxiety (1), elicited increased activation in the bilateral striatum, bilateral orbital frontal cortex, left anterior insula, and anterior cingulate cortex (ACC) and decreased activation in the posterior cingulate cortex (PCC). The amplitude of BOLD signal change generally paralleled the subjective rating of anxiety. Real-time measures of anticipatory anxiety confirm previous reports, using post-test measures of anxiety, of striatal-limbic activation during anticipatory anxiety while simultaneously demonstrating an increase in BOLD response in parallel with heightened anxiety.
Introduction
Anxiety is ''a future-oriented mood state in which one is ready or prepared to attempt to cope with upcoming negative events'' (Barlow, 2000) . The anxiety experienced during the anticipation of impending aversive stimuli serves an important adaptive function, allowing an individual to make emotional, cognitive, and physical preparations (Nitschke et al., 2002) . Pathological anxiety states occur when the anticipatory anxiety becomes excessive and/or an individual incorrectly predicts future aversive events (Paulus and Stein, 2006; Phil, 2009) . A sizable literature has evolved demonstrating distinct neural signatures of anxiety disorders relative to healthy participants (Blair et al., 2008; Monk et al., 2006; Nitschke et al., 2009 ). However, pathological anxiety is not an all-or-none phenomena but a disorder that often progresses from more mild/moderate symptoms to a disease state (Karsten et al., 2011) . This is best exemplified by the gradual shift in the Diagnostic and Statistical Manual (DSM)-V to approaching psychopathology from a dimensional, rather than categorical, perspective (Andrews et al., 2008) . Imaging paradigms that allow the concurrent assessment of neural activity and variable levels of subjective anxiety would therefore be highly informative in exploring this dimensional relationship.
In preclinical studies the expectation of aversive events is commonly assessed with cue conditioning paradigms. In a classical learning conditioning paradigm, a neutral conditioned stimulus (CS) is paired with an unpleasant unconditioned stimulus (US) that evokes a strong negative emotional response. After training, a conditioned response can then be elicited by the original neutral CS in animals (Delgado et al., 2006) . To understand the neural processes that occur during this period of expectation, investigators have explored neural responses to CS in human subjects with brain imaging techniques. Ploghaus et al. (1999) reported that the expectation of a noxious thermal stimulus activated areas in the mesial prefrontal and anterior insular cortex close to, but distinct from, areas activated by the painful stimulus itself. Subsequent studies assessing the response to CS signaling the certain 
